action at the European level. As EPS cannot act in isolation, the President said the Soci ety was always seeking comments, advice and ideas from the Associates.
Regarding the rôle of facilities, Maurice Jacob reminded us that physics relies in creasingly on large instruments requiring greater international collaboration to satisfy user communities and cost constraints. Phy sical societies have an important part to play in the gestation and planning of facilities ranging from world-scale super-projects to regional centres that are large with respect to what their users traditionally expect. The joint statement on large facilities issued recently by the Presidents of EPS and The American Physical Society outlined how col laboration should move forward. The Presi dent felt one important merit of the trend was that it allows an increasing number of young scientists to spent part of their train ing at the frontiers of science and technol ogy in a stimulating and competitive envi ronment. Facilities also provide great oppor tunities for motivating teachers and young people by opening windows onto science.
Mindful of the situation in east and central Europe (E&CE), there remains of course the problem of ensuring access to facilities by less-fortunate communities. The EPS strate gy is to promote the "bottom up" approach by stimulating communication through direc tories, journal subscriptions, missing issues, electronic networks, management of scien ce workshops, etc.
Neutron Sources
In starting the discussion of the rôle of specific types of facilities, Dr. Charvolin, the ILL Director, described the impact of the discovery in 1991 of cracks in a baffle in side the core of the Institu te's High Flux Reactor (HFR). A joint statement issued by the Chairman of the ILL Steering Committee in May 1992 gave the principles of an agreement between the three partners (UK, Ger many and France) for the future of the Institute. It was decided that a European neutron source is still nee ded and the negotiating teams recommended five experimental cycles each year using 25 instruments (down from 30 in 1990) with an operating budget of 240 MFF involving different contributions from the three part ners (the UK, temporarily at least, contri butes less). As the budget is insufficient for 25 instruments, the ILL seeks other part ners, especially from among ESRF mem bers. It is also considering allowing Collabo rating Research Groups (CRG's) to propose experiments along the same lines as for the ESRF; an announcement is expected shortly. Scientific activities begin again once the 323 MFF reactor refurbishment is com pleted in mid-1994. As the annual budget will decrease from 313 MFF in 1991 to 240+ MFF in 1994, staff will have to be reduced progressively from about 480 while at the same time assuring some rejuvenation. The refurbished HFR will have the capability to operate for at least 20 years, so Europe will possess in 1994 two modern, complimen tary and adjacent facilities offering a broad range of opportunities.
In response to questions, Dr. Charvolin indicated that the instrument modernisation programme that had been planned by the ILL is "asleep", and that other sources had been very helpful in providing ILL users with beam time. He stressed that the HFR was being rebuilt according to the original design to avoid an entirely new and time-consu ming safety assessment. So the HFR will not have a direct role to play in the develop ment of a next-generation neutron source. He reminded the Associates that a Commis sion of the European Communities (CEC) study panel recommended in 1991 one or two international neutron sources supported by a network of national facilities [see EN 22 (1992) 62]. A study group based in Ger many is examining one alternative, namely the European Spallation Source (ESS), but the reactor option has yet to be taken up.
CEC Urged to be Top-Down
Professor U. Finzi's presentation on the CEC's role (see box) led to a lively exchan ge of views. Participants remarked that the only non-US example of the US approach for constructing scientific facilities was not too encouraging. This involved the Tristan accelerator in Japan that turned out to be unnecessarily expensive. Second, keeping inside science the capacity to help build facilities means one is able to improve the technology needed to serve science, an activity which is often not an industrial prio rity. Professor Finzi felt that the example cited (see below) in high-energy physics 
Synchrotron Sources
Professor Haensel, in outlining the ESRF's plans, noted that the ESRF has 12 member countries and a budget for the 11 years following a two-year foundation phase ending in 1988. The 6 1/2-year construction phase is due to end in 1994 with the opera tion of 7-8 beam lines. Further lines (bring ing the total to 30) will be installed progres sively up until 1998. The ESRF is perhaps unique in that it has a long-term budget and a measure of the support is that the mem bers (also called Associates) have even advanced funds. The machine itself is ready for beam line operation six months ahead of schedule at the planned 6 GeV and bril liance level. The level of beam stability that is demanded at the high-brightness source has called for strenuous efforts. The ma chine layout is fortunately fairly conservative and the ESRF profited greatly from a close collaboration with CERN. The approach adopted was in effect a spin-off from highenergy physics, even though the goal is very different.
Professor Haensel summarised how users gain access. Basic research pub lished in the open literature can be carried out on "public" beam lines made available free of charge, on the basis of scientific me rit, to users (both industrial and academic) from contracting countries; CRG's hoping to build additional instruments with indepen dent funding submit separate proposals.
The ESRF's outlook was somewhat over shadowed by the status of the floor of the experimental area [see EN 23 (1992) 140]. The floor has been grouted to eliminate
CEC Facilities Options Limited
Professor Umberto Finzi, Scientific Advisor to the Director-General for science of the Commission of the EC, speaking at the EPS Associate Members Annual Meeting, clarified the CEC's role. The Commission's task is not to define actions and strategy from the top. The key phrase is instead a bottom-up approach, with the CEC promoting discussion in a world where competition for resources is forever increasing. Given that the EC's annual bud get for science of about 2000 MECU represents only 2-3% of the total spent on re search by EC Member States, funds must be distributed in well-chosen areas. The selection strategy, that must incorporate the "subsiduarity" principle of only doing at the Community level those things that cannot be done at a national level, is therefore impor tant. Professor Finzi cited prenormative research where basic work to support eventual standards is done early on by the EC to avoid hold ups in harmonising products.
Over and above promoting the discussion of requirements, the Commission does not generally need to interfere in the creation and running of facilities serving specific com munities. There are, however, projects such as the JET fusion reactor which are simply too large for a single country to take on alone. So fusion research is not simply an exception stemming from the creation of the Euratom community in the 1960's. JET'S technical aims have largely been met and Europe is now clearly at a world level. A new experiment ITER is being designed on a global scale by a common team, symbolising that even the largest countries now have neither the resources nor the manpower to build certain next-generation facilities.
Another CEC initiative was the 30 MECU Large-Scale Facilities (LSF) programme in the 1988-92 Science Plan to help scientists access 17 facilities covering a very broad range of fields. The programme offered a way to exploit facilities as the Commission felt many were underused; it continues within the current mobility programme via fellow ships. The LSF programme has been evaluated and a study panel chaired by Professor R. Dutray of the CEA, France, has recently assessed ways to improve technology spin off from large facilities [*]. The US and Japanese practice of assigning more responsi bility to industry by appointing a main constructor has good and bad points. The most significant negative feature is that a project often costs more since management costs are included. The European approach of having the scientific community manage a pro ject makes spin-off more difficult as industry is less involved.
Another useful mechanism for promoting collaboration at a world level involved two OECD workshops (the last in October 1991) attended by the EC Commissioner for science and the Chief Scientific Advisor to the US President. The conclusion was that discussion and mutual criticism at the highest level helps tremendously in defining options for large-scale facilities.
[*] Report of the Study Group on Large Scientific Installations in the Community and the Development of Advanced Technologies (CEC, DG XII-H) August 1992. The report recom mends long-term initiatives to promote industrial participation in the construction of large facilities, especially support for the qualification of small-and medium-sized companies. In the short term, technology transfer teams should be set up to "effect" technology transfer in specific areas, starting with synchrotron radiation laboratories.
vibration and now appears to be performing correctly. The situation is being careful mon itored but to avoid spotlighting a difficult phase, the official inauguration planned for the week preceding the Associates Meeting had been cancelled. Litigation against the contractor is also being considered.
Particle Physics
Professor W. Hoogland noted that CERN operates Europe's first truly large-scale facility. The organization now has 18 mem bers states and It has recently moved east wards with the admission of Poland, Cze choslovakia and Hungary. Cooperation agreements have been set up with Albania, Romania and Bulgaria (essentially countries that will never become full members) and China had signed an agreement in earlyNovember. CERN has evolved into being the first global facility as half the world's experimental particle physicists take part in experiments. Success can be traced to the machine building programme and to the broad spectrum of physics on offer.
LHC, the next proposed collider, will be built in the typical CERN fashion on the shoulders of previous machines. Another distinguishing feature is the scale: CERN's machine are usually very large, involving 10 years from conception to operation. In the case of LHC, this means one is essentially taking decisions on physics needs for a pe riod starting roughly 15 years after the name LHC was coined by CERN Council in 1984. LHC's cost (estimated at 1500-2000 MSFR) is commensurate with the machine's size and much advanced technology is needed, notably for detectors.
Big versus Small
Professor Hoogland argued that big ver sus small science was not a real issue as the proper question is good science versus bad science. Given that there is a general trend in most fields to larger facilities, and that some fields necessarily need large facil ities, he felt it useful to understand the con ditions for success. Apart from the obvious need for a high-quality scientific prog-ramme, adequate resources and good management, a facility re quires motivated and coordinated scientists, technical expertise, and transparent contacts with academia. The benefits to be expected are improved scientific competitiveness, cost efficiency, international collabo ration, educational opportunities, and a marked impact on industrial competitiveness. He criticised the EC for being unaware of the suc cesses of European collaboration in science in making its R. & D. prog rammes more synergetic.
Some participants suggested that CERN is the exception as it serves a large, homogeneous group of users whereas more representative facil ities such as the ILL and ESRF cater for multidisciplinary teams. Profes sor P. Söding, DESY's Scientific Director, argued this was overstating the case be cause high-energy facilities also serve di versified communities coming from a variety of institutions. Nevertheless, the fact that particle physicists set their sights on a res tricted number of goals, while the average synchrotron user comes to the facility with a sample in his or her pocket, perhaps sug gests that there is a fundamental distinction. Dr. Charvolin reinforced this view by adding that particle physicists needing an answer go to CERN, but a condensed matter scien tist only gets pad of the answer by going to the ILL.
Professor T. Springer, Director of the In stitute for Solid-State Physics at KFA Jülich, felt that the importance of setting common goals to establish facilities had been ap preciated early on by padicle and nuclear physicists. It was now the turn of others to catch up so there is no fundamental diffe rence between big and small science. Dr. H. Godfrin, Scientific Director of a facility that might be termed small, namely the CNRS's CNBT low-temperature laboratory in Gre noble, was nevedheless convinced there remain some intrinsic differences between facilities and small science because the former tend to draw away from their com munities as they grow in size. Professor Hoogland summarised the lively debate on the distinction between large and small by concluding that some differences clearly exist, but they are not as serious as some think.
A Major National Facility
Professor P. Söding described later in the day how DESY, Hamburg evolved in a na tional context to become a large internatio nal facility (1400 staff). DESY was set up in 1959 to apply padicle accelerators to syn chrotron radiation research and to offer uni versities basic research opportunities com plementary to CERN in elementary particle physics. It now has four major machines (the 7.5 GeV electron synchrotron; the 2 x 5 and 2 x 23 GeV ep storage rings DORIS and PETRA; the 30 + 820 GeV ep collider HERA). The HASYLAB synchrotron radia tion laboratory which exploits DORIS has eight insertion devices and 30 beams from bending magnets. Over 1000 regular users are served and there is no fee for basic The now-famous HERA model of using international padnerships (Italy, France, Holland, Canada, and Israel together con tributed 15-20%) to construct and exploit a major (≈ 1000 MDM) facility grew out of the high-energy physics tradition. Essential ele ments are a common scientific interest, the existence of partners without home facilities, agreements within counties and not bet ween them, contributions in kind, and tech nical responsibility with the host lab.
DESY is now entering an R. & D. pro gramme for a future e+e-linear collider to complement pp colliders (SSC and LHC). A first step aims to develop technology for a 300-500 GeV machine by 1996-98. The main options are the S-band approach pio neered at SLAC in the USA (3 GHz with conventional accelerating cavities) and the 1.3 GHz superconducting TESLA design where it needs to be shown that a relatively high (25 MV/m) field gradient can be sus tained. The next linear collider for particle physics will inevitably be a built in an inter national context: the hope is that there will soon be agreement on a four-year interna tional R. & D. programme [see EN 21 (1991) 184].
Germany's science council had asked DESY two years ago to incorporate the rela tively small (210 staff in 1991) High-Energy Physics Institute in Zeuthen in eastern Ger many following the evaluation of former GDR institutes. When asked about pro gress, Professor Söding said the the expe rience so far was very encouraging and there had been few problems.
Central European Networks
The round-table continued after lunch with a shod presentation by Professor N. Kroo, Director of the KFKI Institute for Solid State Research in Budapest, on the Hexagonale cooperation that has been renamed the Central European Initiative. This initia tive has adopted a network approach to coordinate shod-and long-term regional actions to mobilise and exploit existing human and technical resources. Growth of the educational system and reversing the brain drain are foremost considerations. Four areas have been selected, namely syn chrotron radiation, neutron scatter ing, lasers, and special products such as catalysts. Six activities are being developed within the European Network of Science and Technology (NEST). Each deals with a large facility in the sense that its is large for the region.
Professor Kroo reported that two additional beam lines (bringing the total number to eight) will be made available to scientists from E&CE at the Elettra synchrotron source under construction near Trieste. The ma chine start s operation in mid-1993 and the first users' meeting was held at the end of last month. Elettra essentially comprises a 260 m in diameter electron storage ring operating at 2 GeV with a maxi mum current in the multibunch mode of 200-400 mA. There are 13 bending magnet sources and 11 insertion device sources. The facility is set up as a not-for-profit com pany managed by a Board of Directors chai red by Professor C. Rubbia, the CERN Di rector-General, and is funded from a variety of sources [see EN 23 (1992) 
NEST's second component is the recently upgraded 10 MW Budapest research reac tor at the KFKI [see EN 23 (1992) 60]. The stad-up process following an environmental enquiry is now underway and the aim is to offer neutron beam time to outside users to help cover Europe's shodfall. it now seems likely that Italy, Austria and Poland will col laborate with Hungary in building beam-line instrumentation.
The third NEST item is the proposed AUSTRON neutron spallation source [see EN 23 (1992) 60]. This source, which even in the first phase would be slightly more powerf ul (>100 kW on target, 63 mA) than ISIS at the UK's Ruthedord-Appleton Labor atory, is based on a classical 25 Hz, 1.6 GeV design. Originally put forward by Austria to fill the gap between a future next-generation neutron source (e.g., ESS) and existing sources, the project has recently been adopted by NEST.
Dr. V. Kadesheveski, Director of JINR, Dubna (on the left), and Dr. S. Krupicka, Director of the Czechoslovak Academy' s Institute of Physics, Prague.
Professor Kroo felt that while support for the Eurocryst project to establish a crystal growing facility in central Europe [see EN 21 (1990) 180] was weak, this item had been include in NEST for discussion. Efforts are also underway to coordinate the activ ities of several materials science labs, and to set up a 256 kb/s computer network fann ing out from Trieste that will do much to improve the region's communications. Participation by Czechoslovakia's solidstate community in synchrotron sources is not so well developed and Dr. Krupicka was looking forward to possible involvement in the ESRF.
Medium
Czechoslovakia has a problem in knowing what to do with its own medium-sized facil ities as priorities have changed. The Insti tute of Physics in Prague is the largest of the Academy's institutes (10% of total bud get). Following an international evaluation, it was consolidated in 1991 from 35 sites with a staff of 1000 onto six sites with a staff of 700 operating as four divisions (particle physics, condensed matter, solid-state phy sics, and optics). The Institute recently com pleted building a large 50 J/pulse iodine photodissociation laser, a project that was started in collaboration with the former Soviet Union some years ago. Dr. Krupicka indicated that there was now a possibility that the facility would be used for beam-tar get interaction studies. Prospects for the Institute's T3 type 40 x 10 cm2 tokamak ap peared not to be very promising.
The Czechoslovak Academy's Nuclear Physics Institute in Řež with a staff of 200 operates a U-120M 40 MeV isochronous cyclotron, a Van de Graff accelerator, and a neutron reactor source that historically con centrated on isotope production. Here too the situation is unclear.
A federal commission set up in April 1992 now channels government support for sci ence. The change means that participation in international collaborations such as the JINR is no longer centrally planned and that smaller facilities must fend for themselves. The fact that the Academy budget for 1992 is the same as three years ago (in spite of 100% inflation) and is only 80% covered makes everything more difficult. The best way to handle the situation is to set up net works of centres.
The growth of facilities: graphs showing that the performances of accelerators (left) and high-field magnet installations (right) double every 2 and 25 years, respectively. [Courtesy of P. Wyder]
The various sections of the reorganized Institute of Physics could benefit from in creased cooperation but this is not a trivial matter to arrange. Financial aspects are clearly important as particle physics is expensive. Dr. Krupicka said a balance has been achieved by having the Foreign Minis try cover membership fees for particle phys ics. The main concern is how to ensure an efficient transfer of technology.
High Magnetic Fields
Addressing relatively small facilities, Pro fessor P. Wyder, Director of the joint CNRS/Max-Planck Hochfeld-Magnetlabor in Grenoble, described the interest in high magnetic fields for condensed matter re search and how needs are met. One has to keep things in perspective, for while high magnetic fields influence quite significantly the state of a system, the 300 T short dura tion pulse fields that can be achieved do not approach the 108 T found in pulsars. For example, placing a Bohr magnetron in a 1 T field is equivalent to raising the temperature by 0.67 K. The CNRS/MPI laboratory, which recently doubled its installed power capacity to 20 MW [see EN 22 (1991) 158], has eight resistive magnets with fields up to 25 T, a variety of superconducting units covering 0.6 to 12 T, and a 31 T hybrid magnet. With a staff of about 20 and annual budget of some 10 MSFR, the facility aims to offer magnets and a sophisticated experimental infrastructure essentially free of charge to qualified users, to develop advanced mag net technology, and to carry out indepen dent basic research tasks. These naturally lead to a corresponding set of basic require ments. Resources are somewhat grea ter than those found in an average con densed matter group, but remain about an order of magnitude less than for a large, solid-state oriented facility such as the ILL.
As for the future, the US is presently building a new 300 MSFR high-field magnet facility in Florida [see EN 22 (1991) 158] and Europe is discussing a similar option. There remain many inte resting possibilities to discover new physics: while quasi-stationary fields are needed for most experiments, pulsed fields lead the way so options range from 30 T DC-restive to 300 T microsecond pulse systems, not forgetting 24 T/1 GHz magnets for NMR.
EPS Priorities
The presentation and discussion of the various types of facilities finished with some reflection on the Society's role. In response to a comment that EPS should catalogue access to unused capacity, E.W.A. Lingeman, whose committee coordinates EPS east-west initiatives, noted that it is not sen sible to promote opportunities for which there may be little demand. EPS instead aims to provide information of what is avail able and whom to contact. The first step is a 250-page directory called Physics Institutes in Central Europe [available from the EPS Secretariat; price: SFR 120.-] to be followed by a similar directory for the former Soviet Union. The EPS also has the overall task of helping ensure that all competent physicists have reasonable access to facilities, espe cially in these difficult times.
The day ended with most participants choosing to visit the ESRF experimental hall as this forms part of a truly next-generation facility in the making. Some braved atro cious weather to visit the ILL which now has an assured future with many opportunities. The hope is that all came away with a better understanding of how large installations in teract with the scientific community, and in deed with the world at large. 
P. G. Boswell

